Abstract. In this study, we identified the influence of cold stimuli on welfare of China-Lindian Native Chickens (CLNC) through detecting immune welfare indexes. The main immunel welfare index of detection were the levels of immunoglobulin G (IgG) and interferon-γ (IFN-γ). Randomly selected 3-week-old 448 birds were given the low temperature stimulation test from 22 age in days to 42 age in days. They were conducted on the interval days, decrease of temperature and stimulation time.It was concluded from the study that the interval days of cold stimuli had great effect on the levels of IFN-γ (P<0.05), while had no impact on IgG (P>0.05); the decrease of temperature of cold stimuli had no impact on the level of IFN-γ and IgG (P>0.05); and the time of cold stimuli had no impact on the level of IFN-γ(P>0.05), while had great effect on IgG (P<0.05) in immune welfare aspect.
Introduction
Cold stimulation is a most common stress factors for livestock and poultry.It has more harmful to the newborn livestock and poultry. Cold stress often cause slow growth, resist disease poorly, and even death for livestock and poultry. It is one of the main factors to restrict the development of animal husbandry in the north area of China. Stressors can alter immune function by several potential mechanisms. One of these mechanisms involves alterations of the endocrine system that in turn modulate immune function (Blalock, 1994; Savino and Dardenne,1995) . Cold stress on the development of an immune response depends on the nature of specific stress (e.g., thermal extremes, diet, pollutants), and stress-modifiers (e.g., genetic make-up, duration or severity of the stressor) (Dohms and Metz, 1991) . Once we find a useful cold stimulus, it can make the chicks receive useful low temperature stimulate in brood process, thereby it can improve immunity level ,provide a theoretical basis for the new health breeding technology. Our workgroup start to study the cold stimulation on China-Lindian native chickens, China-Lindian native chickens were given cold stimuli from the following three aspects: different interval days, different decrease of temperature and different stimulation time.
Materials and Methods

Animal Selection and Daily Feeding Management
We selected China-Lindian native chickens as test animals. They were breeded in the cage from 1 to 3 weeks.3-week-old China-Lindian Native Chickens, physically healthy and weighing evenly were selected. 448 chicken were divided into 28 groups according to the design, 16 chickens in one group, four repeat experiments in one group, four chickens for each repetition. The diet composition of test group and the control group of are same. 1-3 weeks of age Commercial complete feed standards respectively are crude protein 21.00% and energy 12.10MJ/kg. 4-6 weeks of age commercial complete feed standards respectively are crude protein 19.00% and energy 12.60MJ/kg. We cleaned the sink every day, to ensure the water supply and clean. Chickens were observed daily to check if the water and faeces are normal. Other feeding management program are according to China-Lindian native chickens production routine.
Artificial Climate Chamber
Artificial climate chamber can automatically control the temperature of each chamber by the computer program. The humidity, light and other environmental conditions are also controlled by the computer program.
Low Temperature Stimulation Test Design
Randomly selected 448 birds were given the low temperature stimulation test from 22 age in days to 42 age in days. These stimulated CLNC were still reared in normal brooding conditions after stimulating test. In this study, China-Lindian native chickens were given cold stimuli from the following three aspects: different interval days, different decrease of temperature and different stimulation time. The three levels of different interval days are interval of 0 day, interval of 1 day and interval of 2 days; the three levels of different decrease temperature are temperature decreasing 3℃, temperature decreasing 5℃ and temperature decreasing 7℃; the three levels of different stimulation time are stimulating time of 1h, stimulating time of 3h and stimulating time of 6h. In strict accordance with the China-Lindian Native Chickens breeding management,we control the temperature, humidity and light in the shed. At the aspect of temperature, the control group at first week with 32-35℃, second weeks with 29-32℃, third weeks with 26-29℃, fourth weeks with 23-26℃, fifth weeks with 20-23℃, the sixth weeks temperature has been controlled at 20℃.
Slaughter and Sampling Method
The chicken were fasting for 12h prior to slaughter to blood sampling per the Jugular Vein. One healthy chick was selected in each repeat to blood sampling per the Jugular Vein. The selected chicken was very close to the average weight. 10 ml blood was collected from each selected chicken.
The collected blood was put in the refrigerator for 4 hours at 4℃, again with 3500r / min centrifugation for 10 minutes. The extracted serum was put in 1.5ml centrifuge tube, then put in the refrigerator. The extracted serum was frozen at -20℃, used for the immunel index determination.
Physiological Indexes Determination Method
The content change of immunoglobulin G (IgG) and interferon-γ (IFN-γ) were detected by enzyme-linked immunosorbent assay (ELISA).
Results and Analysis
Effect of Cold Stimulation on IFN-γ of China-Lindian Native Chickens
The Effects of Interval Days of Cold Stimulus on IFN-γ in China-Lindian Native Chickens. As shown in table 1, Serum IFN-γ content on all experimental group were higher than the control group, the difference was significant (P<0.05). Serum IFN-γ content on interval of 0 day was higher than interval of 1 day and 2 day in cold stimulus trial group, the difference was not significant(P>0.05). Through the variance analysis, interval days had significant effect on the content of IFN-γ (P<0.05).
The Effects of Decreased Temperature of Cold Stimulus on IFN-γ in China-Lindian Native Chickens. As shown in table 2, Serum IFN-γ content on all experimental group were higher than the control group, the difference was not significant(P>0.05).
Serum IFN-γ content on decreased temperature 7℃ was higher than decreased temperature 3℃ and 5℃ in cold stimulus trial group, the difference was not significant (P>0.05). Through the variance analysis, decreased temperature had no significant effect on the content of IFN-γ (P>0.05).
The Effects of Stimulation Time of Cold Stimulus on IFN-γ in China-Lindian Native
Chickens. As shown in table 3, Serum IFN-γ content on all experimental group were higher than the control group, the difference was not significant(P>0.05). Serum IFN-γ content on stimulation time 1h was higher than stimulation time 3h and 6h in cold stimulus trial group, the difference was not significant (P>0.05). Through the variance analysis, cold stimulation time had no significant effect on the content of IFN-γ (P>0.05).
Effect of Cold Stimulation on IgG of China-Lindian Native Chickens
The Effects of Interval Days of Cold Stimulus on IgG in China-Lindian Native Chickens. As shown in table 4, Serum IgG content on all experimental group were higher than the control group, the difference was not significant(P>0.05).
Serum IgG content on interval of 1 day was higher than interval of 0 day and 2 day in cold stimulus trial group,the difference was not significant(P>0.05).Through the variance analysis, interval days had no significant effect on the content of IgG (P>0.05).
The Effects of Decreased Temperature of Cold Stimulus on IgG in China-Lindian Native Chickens. As shown in table 5, Serum IgG content on all experimental group were higher than the control group, the difference was not significant(P>0.05). Serum IgG content on decreased temperature 7℃ was higher than decreased temperature 3℃ and 5℃ in cold stimulus trial group, the difference was not significant (P>0.05). Through the variance analysis, decreased temperature had no significant effect on the content of IgG (P>0.05). Table 5 . The Effects of Decreased Temperature of Cold Stimulus on IgG in China-Lindian Native Chickens (Unit: ug/ml).
The Effects of Cold Stimulation Time on IgG in
China-Lindian Native Chickens. 
Discussion
IFN-γ is produced by the activation of T lymphocytes under the action of the inducing agent, it has a regulatory effect on the immune system. It has biological functions such as anti-virus, anti-tumor, immune regulation and so on. It can regulate the immune function of B and T lymphocytes, it has different effects on the immune function with the different content of interferon. The results of this experiment show that interval days had significant effect on the content of IFN-γ (P<0.05), decreased temperature and stimulation time had no significant effect on the content of IFN-γ (P>0.05).
Immunoglobulin is a protein produced by lymphocytes in the animal immune system. It is induced by antigen and can be converted into antibody. There are 3 kinds of immunoglobulin, which are IgA, IgM and IgG. They are mainly involved in the humoral antibody. Their content in serum can represent the overall level of serum immunoglobulin. Their content is an important indicator of animal humoral immunity. IgG is the highest content of immunoglobulin in animal serum, and it is the main force of anti-infection immunity. Compared with mammalian IgG and chicken IgG has many unique properties. The main Ig in chicken serum is IgG, It can transfer to the egg yolk by animal placenta delivery. After immunization, the egg yolk has only IgG and its content is more than chicken serum. This experiment was conducted to study the effect of low temperature and cold stimulation on IgG of China-Lindian Native Chickens by analyzing the content of IgG in China-Lindian Native Chickens. The results of this experiment show that cold stimulation time had significant effect on the content of IgG (P<0.01), interval days and decreased temperature had no significant effect on the content of IFN-γ (P>0.05).
Although the degree to which animals suffer when experiencing cold stress is unknown (Curtis and Stricklin, 1991), Hangalapura et al. (2004b) indicated that during the winter season, thermoregulation in homeotherms is an important energy-demanding process and may be a constraint to immune function. They concluded that the phagocytes of the immune system responded immediately to cold stress. On the contrary, Hangalapura et al. (2003 Hangalapura et al. ( , 2004a found that antibody responses of chickens were not significantly affected by cold stress. Studies on the effect of cold stress on those criteria of stress, welfare, and fear are lacking, too.
